











♦ Introduction to new software: Mastercam (2D milling) 

♦ You will draw a modeBn SolidWorks - sketches must be 
fully defined 

♦ You will use a tutorial handout to "machine" a part in 
Mastercam 

♦ Tutorial: Mill_l_handout available in the 7928 folder on the 
S:\engr\courses\7928 folder 

♦ When working in Mastercam- you must be diligent with the 
values you |nput, a typo could equafa crash. 

♦ Mastercampabs: Thurs., July 5, Fri. July 6 with TA available 

♦ CNC Demonstration- in groups of 6 between July 11&12, 2- 
4pm 

♦ NOTE :Mastercam is limited to 12 licenses only, therefore 
you will need to find time when a station is available for 
you to complete the lab 
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JVIernorial Engineering 


nr Machine Shop 


♦ Haas Super Mini CNC Mill, 15 hp 

♦ 10,000 rpm, 833 ipm feed cutting rate 

♦ 10 Pocket umbrella tool changer 

♦ Travel: X=16", Y=12|, Z=10" 
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Memorial Engineering 
ent Machine Shop 


i mmt 
mmc 


Mazak Quick Turn Nexus 100-11 CNC Lathe, 15hp 
6,000 rpm, li80 ipm cutting feed rate 
12 position tool changer 
Travel: X= 11", Z=12" 
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♦ Used to automate machine tools to perfo 
simple to complex machining operations 


♦ Many controller languages are used 
i.e. conversational & G code 

♦ Manually: code is used to build a program by 
manually entering commands fising the key pad 

♦ Software: for more complex or feature intense 
components we |ise CAM software to generate 
code for lengthy machiniffg processes ahd /or 
complex surfaces 
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SfT^n^BCEMIERDRlLl ) ; 

(12 j 1/8 DRIll) ; 

(13 | mo. 6-32 iaprh ) ; 

(T8 I 1/-* FLAT EMONILL) ; 
(OVERALL MIN 2 .6) ; 

Ml00 GOO Gl7 620 G40 GOO G90 
MHO Tl M06 ( 1/8 CENTERDRIL1 
Ml20 (MAX 21.); 

Ml30 (MIM 2-. 12) ; 

Ml40 GOO GOO GS5 XO. YO. 25 S< 
M150 G43 HOI 21. M08 ; 


PROGRAM fOOL OFFSETS 
H(lfNGTH) 

GEOMETRY NEAR 

- 3.8930 0 . 

- 2.0980 0 . 

- 4.4870 0 . 

- 3.9100 0 . 

- 2.6060 0 . 


Ml 60 G98 G81 2-0.17 RO. 1 F15. 

Ml 70 G8Q ; 

N180 M05 ; 

Ml 90 G91 G28 20. MOO ; 

M200 M01 ; 

M210 12 M06 ( 1/8 ORILL) ; 

M220 (MAX - Zl. ) ; 

N230 (MIN - 2 .6) ; 

M240 GOO GOO G5S XO. 1 
N2S0 G43 H02 21. M08 ; 

M260 G98 G83 Z-0. 6 RO. 

N270 G80 ; 

M280 MOS ; 

M200 G91 G28 ZO. MOO ; 

M300 M01 ; 

N310 T3 M06 ( MO. 6-32 TAPRH) ; 

N320 (MAX - Zl. ) ; 

N330 (MIM 2-. 375) ; 

N340 GOO G90 G55 XO. YO. 25 S4O0 M03 


D( 0 IA) 


YO. 25 S1100 M03 


TIMERS ft com 

THIS CYCLE 0: 

LAST CYCLE 0: 
REMAINING 0: 
M30 COUNTER fl: 

M30 COUNTER #2: 

I oof's remaining: 
macro label 1 
macro label 2 


MAIN SPINDLE 


SPEED(RPM) 


SP LD: 
SURF SPO: 
CHIP LOAD: 
FEED RATE: 
ACT FEED: 


LOAD(t) 


G-Code 


MOOOOOOOO 


■ 

AC1IVE COOES 

— 

GOO 

RAPID MOTION 

| DOO 

690 

ABSOLUTE POSITION 

MOO 

G40 

CUTTER COMPENSATION CAMCE1 

MOO 

G80 

GS4 

( 

CYCLE CANCEL 

HORK OFFSET 054 

TO 


POSITION: (IN) JOG RAIE 

0. 0018 LOAD 

MACHINE 


a e. 0000 1 

Zl 21 

a o. ©Bo© 

Zl 4 * 

a o. 0000 c. 

] 31* 


























































Aided Manufacturing 


♦ Computer 


♦ Used to assist manufacturers to generate CNC 
programs 


♦ Not a simple "click of a button" 


♦ CAM can be parameter heavy: tools must be 
selected, speeds, feeds, depth of cuts, efficient 
tool paths selected & verified, clearances 
checked, reduce program times etc. 


♦ CAM software allows us to machine components 
VIRIUACLY! m 
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♦ Introduction to Mastercam 

♦ Importing SolidWorks models 

♦ Selecting stock size 

♦ Setting up machining parameters 

♦ Selecting machining operations, tool types, feeds, 
speeds 

♦ Determine axial & radial depth cuts 

♦ Decide on rough & finish passes 

♦ Verify toolpaths & cycle times 

♦ Generate tool list, set up sheet & post operations 
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Design a solid model in SolidWorks: 


Note: the front plane in SolidWorks will become the top 


plane in Mastercam. 

♦ Use the recommended approach to drawing the solid 
model. In Mastercam we will make some minor 
modifications to reposition the origin. 


♦ 


♦ 



EXTRUDE PROFILE 


SKETCH 

ORIGIN- 


-TO OR IE NT THE PART 
IN MASTERCAM.. DRAW 
THIS PROFILE FIRST ON 
THE FRONT PLANE 


Save the SolidWorks model 


as an .x_t parasolid file 

Fully define ell 
sketches n SW 
- OR potential m/c 
CRASH! 


- 4.21 


- 2.00 - 


01 .i 


NAME: 
STUDENT#. 
SECTION #: 


CQHwn-rs- 

lAl 

Ma ttria I <not jp edfied :=- 


ENGI 7928 


PIVOT CLAMP 


#-E3l 


SEE [>Wi. HO. 

A 1 

SCALE: 1:1 WEIGHTS J0£ 


A 

ihrET I C-Fl 
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jcim is JirnijEsdSo 12 JicsnsjBS in phis Jab 

;ilso civailsible in your horns room 




in 7923 f 

B l 


iZB & SHOOK 














































Pivot Clamp 


Consider: 

♦ How we will hold the part 

♦ Type of operations 

♦ Facing, contours, pockets 
spot drilling, drilling, 

& type of milling 

♦ Feeds, Speeds..Tool type^ 
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; ids order d type or rneeniruny 
is wsJJ os tool selection & 

.. feeds &, speeds: 
ins origin in iVJsistsrcsirri) 


Mastercard Mill X4 C:\DOCUMENTS AND SETTINGS\KOENIG\MY DOCUMENTS\CAE_7928\FINAL_HANDOUT\PIVQTCLAMP_LAB.MCX 


File Edit View Analyze Create Solids Xform Machine Type Toolpaths Screen Settings Help 


*1 f ' SJ % SF SD M M ’ SB a - 


Y 0.78487 




- 


a m I 


(§] ; 


Ribbon Bar 




Gview:ISO WCS:TOP T/Cplane:TOP 


3D Gview Planes Z: 0.0 10 t Level: ■ l 


For help., press Alt+H 


v Attributes v 


v WCS Groups ! ? 



































































mm 


JVJclG 
\ibout 





>I0p 

cuts & rinic'n cut: 


CJ 


A Mastercam Mill X4 C:\DOCUMENTS AND SETTINGS\KOENIG\MY D0CUMENTS\CAE_7 


In Mastercam the 
Operations Manager 
shows the machining 
operations, parameters, 
geometry & toolpath- we will 
create these operations 




1 File Edit View Analyze Create Solids Xform Machine Type Toolpaths Screen Settings Helpl 

^ a mup ^ s? % 

■ © © 9 

• i + 3‘f- h*!’ t - If&os^ya| 

X 0.15127* Y 1.70679 Z 0.0 | • [^) 

1 All... I |1 

Ribbon Bar 

Operations Manager 

0 IE 

Toolpaths 5olids Art 

Vi- V* g © ci P ? 


s ^ o %% 



PH-- ill Properties - Generic Mill 
S-|§ PIVOTCLAMP-2 

[-j-0 1 - Facing - [WC5: TOP] - [Tplane: TOP] - FACE TOP OF 5TOCK 
HE"] Parameters 

M @ #1 - 2.0000 FACE MILL - 2" FACE MILL 
i.y Geometry - (1) chain(s) 

L §S Toolpath - 4.5K - PIVOTCLAMP_LAB.NC - Program # 10 

- 2 - Contour (2D) - [WC5: TOP] - [Tplane: TOP] - MILL TOP FACE FOR BOSS 
i -Q Parameters 

|.#2 - 0.7500 ENDMILL1 FLAT - 3/4 FLAT ENDMILL 

!=■ H Geometry - (1) chain(s) 

Toolpath - 12.8K - PIVOTCLAMP_LAB.NC - Program # 10 
f- ® 3 - Circle Mill - [WC5: TOP] - [Tplane: TOP] - CIRCLE MILL .750 HOLE 

HD s 

j.-- fy #5 - 0.2500 ENDMILL 1 FLAT - 1/4 FLAT ENDMILL 
j.[^3 Geometry - (1) Points 

L -g3 Toolpath - 7.2K - PIVOTCLAMP_LAB.NC - Program # 10 
g? 4 - Drill/Counterbore - [WC5: TOP] - [Tplane: TOP] - SPOT DRILL X12 TOP OF BOSS 

HD s 

|. 9 #3- 0.5000 SPOT DRILL- 1/2 SPOTDRILL 

\ .[j?) Geometry - (12) Points 

L -gE Toolpath - 6.7K - PIVOTCLAMP_LAB.NC - Program # 10 

- 5 - Peck Drill - [WCS: TOP] - [Tplane: TOP] - SPOT DRILL X12 TOP OF BOSS 
j-Q Parameters 

U- % #4 - 0.1065 DRILL - NO. 36 DRILL 


; r==i .- _L./L-.-., r._: L. 

por help, press Alt+H. 


3D Gview Planes Z: 0.C 

} * 

10 ▼ 
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IP 


s rrorn me 



L I 


]§n .select ins tool required. 


IAL JHAND0U7WQTC LflMP _LAB, Ml X 




Tool Name 

17/32 FLAT ENDMILL 
1/32 FLAT ENDMILL 
1/1G FLAT ENDMILL 
3/32 FLAT ENDMILL 
1/8 FLAT ENDMILL 
5/32 FLAT ENDMILL 
3/16 FLAT ENDMILL 
1/4 FLAT ENDMILL 
5/16 FLAT ENDMILL 
3/ 

7/ 

1/ 

Tool Types 


Dia. 

Cor. rad. 

Length 

tt Flutes 

Type 

Rad. Type 

0.5312 

0.0 

1.0 

4 

En... 

None 

0.03125 

0.0 

0.375 

4 

En... 

None 

0.0625 

0.0 

0.375 

4 

En... 

None 

0.06375 

0.0 

0.375 

4 

En... 

None 

0.125 

0.0 

0.375 

4 

En... 

None 

0.15625 

0.0 

0.375 

4 

En... 

None 

0.1675 

0.0 

0.4375 

4 

En... 

None 

0.25 

0.0 

0.5 

4 

En... 

None 

0.3125 

0.0 

0.75 

4 

En... 

None 


0 Filter Active 
22 of 366 tools 


Tool Diameter 


Radius Type 

0 None 0 Corner 
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lrsirriBisurs as show in haodoujf 

i clear comment for each operation, this 


ZD Too [paths - Facing 


V U 


T oolpath Type 
Holder 


Cut Parameters 
O Depth Cuts 
Linking Parameters 

Home / Ref. Points 


Planes (WCS] 

Coolant 
Canned T ext 
Misc Values 
Axis Control 

Axis Combination 
Rotary Axis Control 


Quick View Settings 


= edited 
= disabled 


Tool 

2" Face Mill 

Tool Diameter 

2 

Corner Radius 

□ 

Feed Rate 

10 

Spindle Speed 

1200 

Coolant 

□ n 

T ool Length 

2.1 

Length Offset 

1 

Diameter Off... 

1 

CPIane / TP... 

TOP 

Axis Combin... 

Default (1] 


Tool Name 

Dia. 

Cor. ra 

2" Face Mill 

2.0 

0.0 

3/4 FLAT ENDMILL 

0.75 

0.0 

1/2 SPOTDRILL 

0.5 

0.0 

NO. 3G DRILL 

0.1 0G5 

0.0 

1/4 FLAT ENDMILL 

0.25 

0.0 

1/2 FLAT ENDMILL 

0.5 

0.0 


T ool diameter: 2.0 
Corner radius: 0.0 


Tool name: 2" Face Mill 


T ool number: 1 


Head number: -1 


Length offset: 
Diameter offset: 1 




Select library tool... 


Right-click for options 
131 Filter Active Filter... 


Feed rate: 
FPT: 
Plunge rate: 



Spindle direction: 

CW 

10.0 

Spindle speed: 

SFM 

Retract rate: 

1200 

0.0042 

628.2723 

5.0 

1.0636 


[ 3 ! Force tool change 


G3 Rapid Retract 


I I T o batch 




n 
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pararngiars ror a a on rn a cm rung 



ZD loo I paths Facing 


oaraiiafii in iViacjarcarn 

defence is given along ? 

in ci devicesl 



T oolpath Type 

l — 

Tool 

I - - 

Holder 

O- ■■ 

Cut Parameters 

1 

O Depth Cuts 

lE- " 


I 

Home / Ref. Points 


Planes (WCS] 


Coolant 


Canned T ext 


Misc Values 

Ea- - 

Axis Control 

Axis Combination 
Rotary Axis Control 


Quick View Settings 


Tool 

2" Face Mill 

Tool Diameter 

2 

Corner Radius 

□ 

Feed Rate 

10 

Spindle Speed 

1200 

Coolant 

On 

T ool Length 

2.1 

Length Offset 

1 

Diameter Off... 

1 

CPIane / TP... 

TOP 

Axis Combin... 

Default (1] 


= edited 


& = disabled 




e L Clearance... | 

-V - Absolute O 

P 7 ! Use clearance only at the 
start and end of operation 


Retract... 

1 

0.25 

I 

Absolute 

Incremental 

| Feed plane... 

J 

0.0 

1 

• "* > Absolute 

> Incremental 

Xop of stock... | 

0.0 

j/ Absolute 

■ . * Incremental 

Depth... | 

-0.025 


Absolute - Incremental 


2.0 

Incremental 






06-2012 


C. Koenig 









































































Use Verify $ Badkpldtto cnieck icocjJpaiAis^ depth cuts, 

machining direction and more,,. 


virtual mistake in JVIas^rcam" 



File Edit View Analyze > 

Daths Screen Settings Help 

1J a» u %> zi 9 

® • 

'll 9* ffiiJfii® WW r iii'?H M ■ £ E - 

ioc* i*’\u 

* ■* ||]as □ S "3 IS SD uS 'll W - SS M - 1 ,1 • ¥ ||j a Cl * tt a ♦«*! 

X 2.52524 V ' 


■ •(D|| Only 

ij ~ 

Display control 

IJ_ I.L _ 1 

_ 


I Toolpaths solids Art 


* v,. Vx g £ 




PIVOTCLAMP-1 

ill Properties - Gen^j Stop options 
£8 PIV OTCLAMP-2 

fi>EBSeL. „ 

m Parameter □ Stop on tool change 


S Toolpath 


2 - Contour (; 

Q Parameter 

0 #2-0,7' 

|| Geometry 
§ Toolpath 

3 - Circle Mill ■ 

Q Paramete 

V #5-0.2! 

[f] Geometry Tool 8: 
^ Toolpath 

4 - Drill/Coun 
□ Paramete 

0 #3 - 0.5C 
••HJ Geometry 
§ Toolpath 
■*> 5 - Peck Drill - 


Moves/refresh: 

:5peed ,- 


Quality 


0 Update after each toolpath 

Stop options 
n Stop on collision 


mi - 1 " 2 01 " D Stop after each operation 
|| Geometry 


0 Verbose 

s —a m 


astetcam Mill X4 C:\DOCUMEHTS AND SETTINGS\KOEHIG\MY DOCUMmT5^AE_792a\FIMAL_HANDOUTVPIVOTCUWE>_UB.MCX 


: He Edit View Analyze u-edte Solids Xform Machine Type Toolpaths Screen Settings Help 

I! J »U % M 9 111 I WB‘S i## # IliisM 


# T \’0’H’i* t H’1 t ^ 5S □“ a S 3# oD □£ M I- 


2 e * a * m 


♦f! I 


I ! All 


»0 0 0 0 fjivv 


0 ( 


Operation#: 9 
T oolpath: Contour 

9 

Tool label: 1/2 FLAT ENDMILL 

rail 


I Operations Manager 
I Toolpaths solids Art 


0 ® EH©®®® (DEI 


* >6 Y> %C S » Cl Yo £ 

9 s0 ▼ 


I op PIVOTCLAMj 
* ill Properti 
a-|8 PIVOTCI 
$••01 


7 % Backplot 


dlEEHHS] a 


3D Gview Planes 2: 0,0 ■- 10 ▼ Level: l 


v Attributes * \ - 


□ Parameters 
0 #2 - 0.7500 ENDMILL1 
U Geometry - (1) chain(s' 
§r Toolpath - 12.8K - PIVC 

- -fi5> 3 - Circle Mill - [WCS: TOP] 

i r°1 Parameters 

0 #5 - 0.2500 ENDMILL1 
! 1^1 Geometry - (1) Points 
P Toolpath - 7.2K - PIVO' 

- ffi? 4 - Drill/Counterbore - [WC 
I i □ Parameters 

0 #3 - 0.5000 SPOT DRII 
\ (s) Geometry - (12) Points 
L -g Toolpath - 6.7K - PIVO 
~ B> 5 -Peck Drill-[WCS: TOP] v 
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Qiwjji show the detailed machining 
cj j n each operation, tool, 

moves & more. 




3$ 


let-in Mill X4 C:\DOCUMENTS AND SETTIMGSWOEMIGXMY DOCUMtNTS\CAE_792a\FINAL_HANDOUWIVOTCUMP_UB 


i-.ijcriine lype njaiqam 



5peen betting? Help 


❖ a mmp mp® 

$68@ 








[| o c* 

t \ t @ t i*i - r - h t t 

Vr ¥ - 

35 □! a S SF m UJ M M - 85 ^ 

S T 

□ m 4 a « * 


X 5.102B6 V 1.01 B5 Z 0.0 

*#, ! I« 

S3 

f Only. .. j ^ "i fl 

- ^9 

t't't' ®vb |V 0 0 


Ribbon Bar 



^ ft V x § © G 1 ^ # 


E □□ PIVOTCLAM 


f ill Propertil 
- ■ gg PIVOTCI 


□ 

ft #2- 0.7500 ENDMILL1 
Bl Geometry - (1) chainfc 
Toolpath - 12.8K - PM 
m s - Circle Mill - [WCS: TOP] 

Q 

ft #5-0.2500 ENDMILL1 
[|^ Geometry - (1) Points 
Toolpath - 7.2K-PIVO' 
m 4 - Drill/Counterbore - [WC 

Q 

ft #3 - 0.5000 5POT DRII 
Geometry - (12) Points 
g Toolpath-6.7K-PIVO' 
® 5-Peck Drill-[WC5: TOP] , 

i F™-, 

pgi»^- .iir i Hi 




Display rapid moves 


Operations Manager 
Toolpaths Solids Art 
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detailed Tool L 



iTool List of PIVOTCLAMP_LAB.MCX - 


File Fonts Document Help 


Sts 13 =E 


Tool List of FIVDTCLAMP LAB.MCX 


Proj./Part No. 
Drawing No. 
Prog. No. 



792S LAB HILL 

1 

10 

II 2012 

Date : 06/23/12 

Customer : FACULTY OF ENGINEERING 

Programmer : YOUR NAHE 


Tool tYP e 

2 Face 

mill 2 rr Face Hill 



Hanufact.code 







Chuck 







Tool Number 

1 




Feedrate 

ID 

Diameter 

2 

RPH 

: 1200 

Plunge feed r. 

5 

Corner radius 

0 

Tip angle 


45 

Diam. offset 

1 

Flute length 

1.575 

Haterial 


ALUHINUH . . 

Length offset 

1 

Overall length 

2.1 

No flutes 


2' 



Tool type 

0.75 Endmilll Flat 

3/4 FLAT ENDHILL 



Hanufact.code 







Chuck 







Tool Number 

2 




Feedrate 

10 

Diameter 

0.75 

RPH 


1200 

Plunge feed r. 

5 

Corner radius 

0 

Tip angle 


0 

Diam. offset 

2 

Flute length 

2 

Haterial 


ALUHINUH ... 

Length offset 

2 

Overall length 

3.75 

No flutes 


4 



Tool tYP e 

0.5 Spot Drill 1/2 

SP0TDRILL 



Hanufact.code 







Chuck 







Tool Number 

3 




Feedrate 

10 

Diameter 

0.5 

RPH 


2000 

Plunge feed r. 

L 0696 

Corner radius 

0 

Tip angle 


113 

Diam. offset 

3 

Flute length 

2 

Haterial 


ALUHINUH ... 

Length offset 

3 

Overall length 

3: 

No flutes 


2 



Tool tYpe : 0.1065 

Drill NO. 36 

DRILL 



Hanufact.code 







Chuck 







Tool Number 

4 




Feedrate 

: 4 

Diameter 

0.1065 

RPH 


: 4300 

Plunge feed r.: 

: 4.0173 


NUN 
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ite a detailed Setup Sheet 


! MozilLa Firefox 


File Edit View History Bookmarks Tools Help 


; file:///C:/DOCUMENT...INAL_HANDOUT/T.htm 4: 


y j □ fife:///C:/DOCUMENTS AND 5ETTING5/KOENIG/MY DOCUMENT5/CAE_7928/FINAL_HANDOUT/T.htm 
2 

k' 

T X 


A l 


£ 




date 6/28/2012 1:10:53 PM 

MC-filename PIVOTCLAMP_LAB.MCX 

full C:\DOCUMENTS AND SETTINGS\KOENIG\MY DOCUMENTS\CAE_7923\FINAL_HANDOUT\PIVOTCLAMP _LAB.MCX 

MC-filename 

file description Original Import File name = C:\DOCUMENTS AND SETTINGS\KOENIG\MY DOCUMENTS\CAE_7928\FINAL_HANDOUT 
\P I VO T C LAM P.X_T 

Machine group PIVOTCLAMP-1 

Group comment 

Material ALUMINUM inch - 6061 

Nullpunkt 


tintype tl name 

tl nr 

comment 

□pji.'pe 

stock 

z min cjycletime 

coolant ccomp 

tl dia offs rpm 

top of stock 

1 U 3 

Face Mill 2" Face Mill 

1 

FACE TOP OF STOCK 

Facing 

p: 

-0.03 00:00:42 

Flood 

1 1200 

abs 0 

rrp 

End Mill 3/4 FLAT ENDMILL 

2 

MILL TOP FACE FOR BOSS 

Contour 

0 

-0.15 00:03:00 

Flood PC, left 

2 1200 

abs -0.03 

1 

End Mill 1/4 FLAT ENDMILL 

5 

CIRCLE MILL .750 HOLE 

Circle Mill 

0 

-0.53 00:01:50 

Flood PC, left 

5 4500 

abs-0.17 

1 

Spot Drill 1/2 SPOTDRILL 

3 

SPOT DRILL X12 TOP OF BOSS 

Simple drill - no peck 

0 

-0.1 00:00:00 


3 2000 

abs -0.03 

j Drill NO. 36 DRILL 

4 

SPOT DRILL X12 TOP OF BOSS 

Peck drill - full retract 

0 

-0.55 00:00:00 

Flood 

4 4800 

abs -0.03 
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Project Explorer 


S¥ 




iiiCmivodB bibe poBi processor 

zid code end check your work! 


Mastercam X Editor - [C:\DOCUMENTS AND SETTINGS\KOENIG\MY DOCUMENTS\CAE_7928\FINAL_HANDOIJT\PI VOTCL AMP_L AB . NC] 


File Edit View NC Functions Bookmarks Project Compare Communications Tools Window Help 

New T H W n , *+ fP Go b "2 iw + =f 9 if ^ 

$ Mark All Tool Changes i9 Next Tool 0 Goto Previous Tool 


. fl X 


? ^3 


% 

OO 01 □ (-PIVOTCL AMP_ L AB ) 

(DATE =DD-MM-YY - 28-06-12 TIME =HH:MM - 13:12) 

(MCX FILE - C: \ DOCUMENTS AND SETTINGS \KOENIG\MY DOCUMENT S\CAE_7928\FINAL_HANDOUT\PI VOTCL AMP_L AB . MCX) 
(NC FILE ~ C: \DOCUMENTS AND SETTINGS \KOENIG \MY DOCUMENTS \CAE_7928 \FINAL_HANDOUT\PIVOTCL AMP_L AB . NC) 
(MATERIAL - ALUMINUM INCH - 6061) 


2" FACE MILL \ Hi ) 

3/4 FLAT ENDMILL \ H2 ) 
1/4 FLAT ENDMILL \ H5 ) 
1/2 SPOTDRILL \ H3 ) 

NO. 36 DRILL \ H4 ) 

1/2 FLAT ENDMILL \ H9 ) 

G90 


1. AO. 31200 M3 


( Tl 
( T2 
| T5 
( T3 
( T4 
( T9 

N10 0 G20 

N102 GO G17 G40 G4 9 G80 
( FACE TOP OF STOCK ) 

NlO 4 Tl M6 

NlO 6 GO G90 G54 X-1.35 Y 
NlO S G43 Hi Z2 . M8 
NllO Z0 . 

N112 Gl Z-.025 F5. 

N114 X5.55 F10. 

N116 GO Z2 . 

N118 M5 

N120 G91 G28 Z0 . M9 
N122 AO. 

N124 M01 

( MILL TOP FACE FOR BOSS ) 

N12 6 T2 M6 

N128 GO G90 G54 Xl.9256 Y.9236 AO. 
N13 0 G43 H2 Z2 . M8 
N132 Z.l 

N13 4 Gl Z-.15 F5. 


31200 M3 


I < 


±i 


I Ready... 


CAPE 


Line: 2 Col: 2.1 | File Size: 14 kb | 6/28/2012 | 1:12 PM 
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jiory Function 




HAAS C.N.C. MILL 
PREPARATORY FUNCTIONS 


MODAL 

MON-MODAL 
DEFAULT * 

OPTIONAL *• 


RAPID POSITIONING MOTION (X,Y,Z,A,B} {SETTING 10.56,101) 
LINEAR INTERPOLATION MOTION [X,Y.Z,A,B,F) 

CIRCULAR INTERPOLATION MOTION CW (X.Y.ZAUKAF) 
circular interpolation MOTION CCW (X.YZA.UK.R.F) 

DWELL (P) (P^^ondsVmNtisscands) 

EXACT STOP, NON-MODAL 

PROGRAMMABLE OFFSET SETTING (X.YZAL.RR) 

CW CIRCULAR POCKET MILLING (ZJ P K,G,D,L,F) 

CCW CIRCULAR POCKET MILLING (Z,!iK.Q,D,l,F) 

CIRCULAR MOTION XV PLANE SELECTION (G02 or G03) [SETTING A6) 
CIRCULAR MOTION ZX PLANE SELECTION (G02 or GQ3) 

CIRCULAR MOTION YZ PLANE SELECTION (G02or G03) 

VERIFY INCH COORDINATE POSITIONING (SETTING 9, sal to INCH) 
VERIFY METRIC COORDINATE POSITIONING (setting o sm lo metric) 
MACHINE ZERO RETURN THRU REF POINT (X P YZA P B) (SETTING 108) 
MOVE TO LOCATION THROUGH G28 REF. POINT (X,Y,Z ,A,B> 

FEED UNTIL SKIP FUNCTION (X.Y P Z,A,B P F) 

AUTOMATIC TOOL DIAMETER MEASUREMENT (D,H P Z,F) 
AUTOMATIC WORK OFFSET MEASUREMENT (X.YZA.B.UK.F) 
AUTOMATIC TOOL LENGTH MEASUREMENT (D,H,Z,F) 

CUTTER COMP CANCEL G41/G42/G141 (X,Y) 

2D CUTTER COMPENSATION, LEFT (X t Y r D) (setting aq , 43. 44, saj 
20 CUTTER COMPENSATION, RIGHT (X,Y,D) (SETTING aq , a, 44, 58) 
TOOL LENGTH COMPEM$ATION+ (H h Z) (SETTING is) 

TOOL LENGTH COMPENSATION- (H,Z) (SETTING 15) 

TEXT ENGRAVING (X,Y,Z,R 1 I,J 1 R,E I F.) (Macro Variable 599 Change S&rtal #) 
TOOL LENGTH COMPENSATION CANCEL G43/G44A5143 (SETTING ft) 
SCALING G51 CANCEL (SETTING 56) 

1 SCALING {X,Y,Z.P) (setting 7i) 

WORK OFFSET POSITIONING COORDINATE (SETTING 33 YASNAC) 
GLOBAL WORK COORDINATE OFFSET SHIFT (SETTING 33, FANUC) 
GLOBAL WORK COORDINATE OFFSET SHIFT (SETTING 33, HAAS) 
MACHINE ZERO XYZ POSITIONING, NON-MODAL(X,Y ( Z,A r B) 

WORK OFFSET POSITIONING COORDINATE #1 (Setting 56) 

WORK OFFSET POSITIONING COORDINATE #2 
WORK OFFSET POSITIONING COORDINATE #3 
WORK OFFSET POSITIONING COORDINATE #4 
WORK OFFSET POSITIONING COORDINATED 
WORK OFFSET POSITIONING COORDINATE #6 
UNI-DIRECTIONAL POSITIONING (X r Y,Z,A,B) (setting 35) 

EXACT STOP, MODAL (X.YZA.B) 

EXACT STOP G61 CANCEL (setting K) 

MACRO SUB ROUTINE CALL 

1 ROTATION (G17, G1B P G I M /YAR) (QPTi OH) (S ettinG 72,73) 

ROTATION G68 CANCEL (SETTINGS) 

BOLT HOLE CIRCLE wflh a CANNED CYCLE (UL) 

BOLT HOLE ARC with a CANNED CYCLE (LJ,K,L) 

BOLT HOLES ALONG AN ANGLE with a CANNED CYCLE (l,J,L) 


G73 HIGH SPEED PECK DRILL CANNED CYCLE (X,Y.A,BZU AQ.P.R.LF) (SETTING 22, 52) 
G74 REVERSE TAPPING CANNED CYCLE (X,YAB,Z,J,RL,F) (SETTING 130.133) 

076 FINE BORING CANNED CYCLE [X>Y,A 1 B ( ZJ l J l P 1 Q 1 R 1 L 1 F) (SETTING 27) 

G77 SACK BORE CANNED CYCLE (X f Y,A,B,Z,IZQ,R.L,F) (SETTING 27) 

G80 CANCEL CANNED CYCLE (SETTING S6) 

GS1 DRILL CANNED CYCLE (X, YABZFt,LF) 

G62 SPOT DRILL f COUMTERBORE CANNED CYCLE (X 1 Y J A,B,Z 1 P,H,L 1 F) 

GS3 P ECK DRILL DEEP HOLE C ANN ED CYC L E (X, Y, A.B.ZJ , J,K f Q, F.R, L, F) (SETTING 22,52) 
G84 TAP PI NG C AN N E D CY C L£ (X, Y, A, B ,Z, J, R, L, F) (SETTING 130,133) 

G85 SORE IN-BORE OUT CANNED CYCLE (X,Y,A,BZR.L.F) 

GB6 BORE IN-STOP-RAPID OUT CANNED CYCLE (X.YABZR.L.F) 

GS7 BORE IN-MANUAL RETRACT CANNED CYCLE (X P YA,B,Z,R,L,F) 

G88 SORE IN - DW ELL - MAN LI AL RETRACT CANNED CYCLE (X.YABZ.RR-LF) 

GOD BORE IN-DWELL-BORE OUT {X,Y,A,B p Z,P p H P L,Fj 
G93" ABSOLUTE POSITIONING COMMAND 
G91 INCREMENTAL POSITIONING COMMAND (setting 20 ) 

G92 GLOBAL WORK COORDINATE SYSTEM SHIFT (FANUC) (HAAS) (SETTING 33 ) 

G92 SET WORK COORDINATE VALUE (YASMAC) (SETTING 33) 

G93 INVERSE TIME FEED MODE ON 

G94' INVERSE TIME FEED MODE OFF/ FEED PER MINUTE ON (SETTING sb) 

G95 FEED PER REVOLUTION (SETTING 9, SB) 

G9r CANNED CYCLE INITIAL POINT RETURN (SETTING 56) 

Cm CANNED CYCLE a R ir PLANE RETURN 

G100 MIRROR IMAGE G101 CANCEL 
G101 MIRROR IMAGE (X,Y P Z,A,B) (SETTING 45, 45, 47, 4B r to) 

G102 P ROG RAMM ABLE O UTPUT TO RS-232 (X, Y P Z, A, B) 

G103 LIM IT BLOC K LOOKAH EAD (P0-P15 lor number control looks ahead) 

G107 C YU N D R10 AL M A PPI IMG (X, Y,Z, A.O, R p ) 

G11D-G129 WO RK OFFSET POSIT I ONI NO COO R DIN ATE #7-26 
G13B" AUTOMATIC WORK OFFSET CENTER MEASUREMENT 
G141 3 D+ CUTTE R CO M PENS ATIQ N (X p YZ.I,J p K*D P F) 

G143" 5-AXIS TOOL LENGTH COMPENSATION* (X,Y,Z P A P B T H) [SETTING is, 117) 

G150 GENERAL P U RP0S E POC KFT Ml LUNG (X, Y P.Z, l,J, K,Q, D. R, L,S,F) 

G153" 5-AXIS HIGH SPEEDPECK DRILL CANNED CYCLE (X,'Y.ABZl.J.K,OP, E.UF) (SETTING 22) 
G1S4" SELECT WORK OFFSET POSITIONING COORDINATE P1-39(P) 

G155™ S-AXIS REVERSE TAPPING CANNED CYCLE (X 1 Y 1 A 1 B,Z,J 1 E 1 I_F) 

GIBY' 5-AXIS DRILL CANNED CYCLE (X,Y,A P B,Z,E,L,F) 

G162 + * 5-AXIS SPOT DRILL/COUNTER BO RE CANNED CYCLE (X,YABZP,E,L,F) 

G163 M 5-AXIS PEC K D R ILL CA N N EO CY C LE (X, Y,A,B t Z,I ,J .K k O.P, E. L. F) (SETT JNG 22) 

G1S4*’ 5- AXIS TAPPING CANNED CYCLE (X,Y, A,B.Z,J,E,L P F) 

G 165" 5-AXtS SORE IN. BORE OUT CANNED CYCLE (X 1 Y,A,B 1 Z 1 E,L,F) 

GT66" 5-AXIS BORE IN, STOP, RAPID OUT CANNED CYCLE (X,YABZE,L,F) 

GIBS’' 5-AXIS BORE IN, DWELL, BORE OUT{X,YAB,Z 1 P 1 E,LF) 

G174 NON-VERTICAL RIGID TAPPING CCW (X,YZF) 

G1B4 NON-VE RTI CAL RIG ID TA PPI NG CW (X p Y.Z.F) 

G1S7 ACCURACY CONTROL FOR HIGH SPEED MACHINING (E) (SETTING 65) 

G168 G1&S GET PROG HAM F HOM PST (Program Schod ule Table) 
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HAAS C.N.C. MILL 
MISCELLANEOUS FUNCTIONS 


MOO 

PROGRAM STOP (SETTING 39, 42) 

M5CT* 

EXECUTE PALLET CHANGE (P) (Setting 121 mm 12 a) 

Mm 

OPTIONAL PROGRAM STOP (SETTING 17. 39) 

M51-M58 OPnONALUSERM CODE SET 

M02 

PROGRAM END {SETTING 39) 

MSS 

OUTPUT RELAY SET (N) 

MQ3 

SPINDLE ON CLOCKWISE (S) (SETTING 144) 

M61-M68 OPTIONAL USER M CODE CLEAR 

MM 

SPINDLE ON COUNTERCLOCKWISE {S) [SETTING 144) 

M69 

OUTPUT RELAY CLEAR (N) 

ms 

SPINDLE STOP 

M75 

SETG35 OR G136 REFERENCE POINT 

m e 

TOOL CHANGE (T) (setting 42, a?, \sb) 

M76 

CONTROL DISPLAY INACTIVE 

MOB 

COOLANT ON (SETTING 32) 

M77 

CONTROL DISPLAY ACTIVE 

M09 

COOLANT OFF 

M78 

ALARM IF SKIP SIGNAL FOUND 

MIG** 

4th AXIS BRAKE ON 

M79 

ALARM IF SKIP SIGNAL NOT FOUND 

Mil"* 

4th AXIS BRAKE RELEASE 

M80** 

AUTOMATIC DOOR OPEN (SETTING 131) 

M12*‘ 

5th AXIS BRAKE ON 

M81** 

AUTOMATIC DOOR CLOSE (SETTING 131) 

MIT* 

Sth AXIS BRAKE RELEASE 

M82 

TOOL UNCLAMP 

Ml 6 

TOOL CHANGE (T) (same as M06) 

M83" 

AUTO AIR JET ON 

M17 T * 

ARC PALLET UNCLAMP and OPEN APCDOOR 

M84" 

AUTO AIR JET OFF 

M1B" 

ARC PALLET CLAM P and CLOSE DOOR 

M86 

TOOL CLAMP 

Ml 9 

ORIENT SPINDLE (P,fH values optional) 

M88" 

COOLANT THROUGH SPINDLE ON (SETTING 32) 

M21-M28 OPTIONAL USER M CODE INTERFACE WITH M-FIN SIGNAL 

M89*’ 

COOLANT THROUGH SPINDLE OFF [SETTING 22) 

M3Q 

PROGRAM END AND RESET (SETTING 2,33,58, B3) 

M35 

SLEEP MODE 

M31 

CHIP AUGER FORWARD (SETTING 114, 115) 

M96 

JUMP IF NO INPUT (P t Q) 

M33 

CHIPAUGEHSTOP 

M97 

LOCAL SUB PROGRAM CALL (P,L) 

M34 

COOLANT SPIGOT POSITION DOWN, INCR EMENT f+i) 

Mgs 

SUB-PROGRAM CALL (P r L) 

M35 

COOLANT SPIGOT POSITION UP, DECREMENT (-1) 

M9S 

SUflJLOC ALSUB-PROGRAM t RETURN OR LOOP (P) (SETTING 

M3S" 

PALLET PART READY (P) 

MIDI 

MOM (Minimum Oil Machining) CANNED CYCLE MODE £1} 

M39 

ROTATE TOOL TURRET (T#) (SETTING S6> 

Ml 02 

MOM MODE(t s J) 

M41 

SPINDLE LOW GEAR OVERRIDE 

Ml 03 

MOM MODE CANEL 

M42 

SPINDLE HIGH GEAR OVERRIDE 

Ml09'* INTERACTIVE USER INPUT (P) 


All M codes are effective or cause an action at the end of the block and only one M code is allowed in each blocks 
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♦ Cover page 

♦ SolidWorks detail drawing: Pivot Clamp 

♦ Print all toolpaths page Mastercam 

♦ Print tool list page Mastercam 

♦ Print set up sheet page Mastercam 

♦ Print t|e 1st page of tile" NC Code & 
iwJBSMitlllli Siiigli & M code operati 

see G & M Code sheets 


on this page 
provided) 


06-2012 


C. Koenig 









06-2012 


C. Koenig 







When opening Mastercam you will need to: 
Select: 

♦ Start 

♦ All Programs 

♦ Mastercam X4 

♦ Nhasp X 

♦ Select NetHASP button 

♦ Read 

♦ Click Activate Licenses button 

♦ OK 
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